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I. Introduction
Migration from Bangladesh to the rest of the world is not a new incidence. Bangladesh has a long history of migration and overseas remittances since 1942 (Mahmood, 1991) . From 1979 to 2008, remittance inflows to Bangladesh have increased at an average annual rate of 19 percent (Hussain and Naeem, 2009) . Between 1976 and 2010, a total of 7.1 million people emigrated temporarily from Bangladesh. Since 2009, emigrants sent home more than US$10 billion a year, amounting to slightly more than ten percent of GDP. Some years ago, Bangladesh had become one of the top 10 remittance-recipient countries in the world, after India, China, Mexico, Philippines, Poland, Nigeria, Egypt and Romania (Ratha, Mohapatra and Xu, 2008) . It is important to note that a large part of remittances remains unrecorded. Unrecorded remittances have been estimated to be about 50 to 200 percent of the officially recorded remittances (Aggarwal, Demirgüc-Kunt and Peria, 2006) .
At least two factors are responsible for fast growth in remittances in developing countries. First, in the past 20 years, immigration has increased dramatically between developing and developed countries. Second, due to technological improvements, the transaction costs for the international transfer of payments between individuals have declined (Giuliano and Ruiz-Arranz, 2005) . In the case of Bangladesh, some macroeconomic reforms, like the opening of new exchange houses in source countries, expansion of drawing arrangements, setting an annual remittance threshold, close monitoring and supervision of banks, speeding up of delivery to the beneficiaries, and surveillance measures under the Money Laundering Prevention Act, have contributed to the increase in remittances since the late 1990s (see Bangladesh Bank, 2004) . As Figure 1 shows, in Bangladesh, the flows of remittance are far higher than other types of capital inflows, like official development aid (ODA) and foreign direct investment (FDI). They typically are also counter cyclical (World Bank, 2006) as remittance inflows increase during downturns as emigrant workers went to provide financial support to the family members in the country of their origin (Sayan, 2006) . That is remittance act as a significant macroeconomic stabilizer in the developing countries.
In any developing country, a common problem is the shortage of foreign exchange reserves. Remittances can help prevent balance of payment crisis, providing a constant source of foreign currency (Lopez-Cordova and Olmedo, 2006) . Bangladesh also depends on remittances to meet the payment obligations from import bills as imports of goods and services have exceeded exports of goods and services by about 7 percent of GDP in recent years as well as on average over the last three decades (World Bank, 2012) .
This paper examines whether remittances are a statistically significant factor in determining economic growth and whether the relationship between remittances and economic growth is causal. Following this Introduction, the next section provides a brief review of the literature. The third section describes the methodology, while the fourth section provides the main results before the last section concludes.
II. Brief Literature Review
There is a relative large debate regarding the impact of remittances in the home country of migrant workers, though most of the studies have looked at the correlation between remittances and growth, but have not established any causation. There are various studies that claim that remittances promote growth through smoothing the investment constraint as it act as a substitute for in-efficient or non-existent credit markets (Giuliano and Ruiz-Arranz, 2005) . There may also be positive impact of remittances on economic growth if remittances are used for the purpose of children's education and welfare expenses such as health care because in the long run there may be a positive impact on labor productivity and hence output. Furthermore, Glytos (2005) suggests that remittances can allow the import of more capital goods, which can help to increase the growth rate.
On the other hand, Stahl and Arnold (1986) pointed out that there may be negative impact of remittances on growth if there is a demonstration effect. This demonstration effect can motivate the remittance recipients to consume imported goods. Hence, if this effect becomes wide-spread, this can reduce savings and investments that may be sufficient to reduce the growth rate of the recipient country. If remittances are used for conspicuous consumption or unproductively by an excessive degree of capital intensity in the agricultural sector there would have negative impact on development (Oberoi and Singh, 1980) . Again if recipients become highly dependent on the easy money which causing them to reduce labor market participation, there may exists the problem of moral hazard between remitters and recipients. That is remittances do effect economic growth negatively (Barajas et al. 2009, and Chami, Fullenkamp and Jahjah, 2003) .
A large number of studies is based on panel-data, covering a number of countries. Chami et al. (2003) Catrinescua et al. (2009) , research has not come to a conclusion whether remittances have a positive or negative impact on long-run growth.
There also are a few studies examining the impact of remittances in Bangladesh. Stahl and Habib (1989) argue that there is a multiplier effect of remittances. They explain that remittances increase savings, which then increase growth. They calculated the multiplier for Bangladesh for the period of 1976-1988 to be 1.24. Mahmud (2003) as well as Siddique (2004) claim that remittances foster growth in Bangladesh. Paul and Das (2011) find a long-run positive relationship between remittances and GDP, but that there is no evidence on remittance-led growth in the short run. Ali (1981) identifies that remittances help for favorable balance of payment. On the other hand, Rahman et al. (2006) and Rahman (2009) concludes that remittance seems to have insignificant and ambiguous effects on Bangladesh's GDP. Ahmed (2010) finds that flow of remittances to Bangladesh have been statistically significant but have a negative impact on growth. Siddique, Selvanathan and Selvanathan (2010) also find that growth in remittances does not lead to economic growth in Bangladesh.
III. Methodology
The The paper adopts the recently developed auto regressive distributed lag (ARDL) framework by Pesaran and Shin (1999) . There are advantages of using this approach instead of the conventional Johansen (1991) approach. While the conventional cointegrating method estimates the long-run relationships with in a context of a system of equations, the ARDL method employs only a single reduced form equation. Moreover, the ARDL approach does not involve pre-testing variables, which means that the test on the existence relationship between variables in levels is applicable irrespective of whether the underlying regressors are purely I(0), purely I(1) or a mixture of both.
This feature alone, given the characteristics of the cyclical components of the data, makes the standard of cointegration technique unsuitable and even the existing unit root tests to identify the order of integration are still highly questionable. Furthermore, the ARDL method avoids the larger number of specification to be made in the standard cointegration test. These include decisions regarding the number of endogenous and exogenous variables (if any) to be included, the treatment of deterministic elements, as well as the optimal number of lags to be specified. The empirical results are generally very sensitive to the method and various alternative choices available in the estimation procedure (Pesaran and Smith, 1998) . With ARDL, it is possible that different variables have different optimal lags, which is impossible with the standard cointegration test. Most importantly the model could be used with limited sample data (30 to 80 observations) in which the set of critical values were developed originally by Narayan (2004) .
Basically the ARDL approach to cointegration involves estimating the conditional error correction version of the ARDL model for remittances and GDP of Bangladesh. Two sets of critical values are generated which one set refers to the I (1) (2) The orders of the lags in the ARDL model are selected by either the AIC or BIS a criterion before the selected model is estimated by Ordinary Least Squares (OLS). For annual data, Pesaran and Shin (1999) recommended choosing a maximum of 2 lags. From this the lag length that minimizes the adjusted sum or squared residuals (SSR) is selected (Schwarz Bayesian Criteria).
Then, the F test is used for testing the existence of a long-run relationship. When a long-run relationship exists, the F test indicates which variable should be normalized. The null hypothesis for no-cointegration among the variables in equation (1) is H 0 : δ 1 = δ 2 = 0 against the alternative hypothesis:
The F test has a non-standard distribution which depends on (i) whether variables included in the model are I(0) or I(1) (ii) the number of regressors and (iii) whether the model contains an intercept and or a trend
If there is evidence of long-run relationship (cointegration) of the variables, the following longrun model is estimated.
The ARDL specification of the short-run dynamics can be derived by constructing an error correction model (ECM) of the following form
where DLGDP is the 1 st difference of log GDP, and DLRemit is the 1 st difference of log remittances.
The error correction model (ECM) is defined as
All coefficients of the short-run equation are coefficients relating to the short-run dynamics of the model's convergence to equilibrium and φ represents the speed of adjustment.
IV. Empirical Findings
Prior to the testing of cointegration we conducted a test of order of integration for each variable, using Augmented Dickey-Fuller (ADF) and Philip-Perron (PP) technique. Even though the ARDL frame work does not require pretesting variables, the unit root test could inform us whether or not the ARDL model should be used. The results in Table 1 show that there is a mixture of I(1) and I(0) of underlying regressors and therefore the ARDL testing could be proceeded. Our next step is to investigate the long-run relationship between the two variables. For this purpose we apply OLS on equation (1), the unrestricted regression. The number of lag is selected by Pesaran and Shin (1999) and Narayan (2004) . Since our observations are annual in nature, we choose 2 as maximum order of lags in the ARDL and estimate for the period of 1975 to 2011. The calculated F-statistics for the cointegration test is shown in Table 2 (as well as the critical value, which based on Narayan (2004) is between 30 and 80 if using a small sample size).
The calculated F-statistic of 6.25 is (for the given degrees of freedom) higher than the upper bound critical value at the 1% level of significance, using restricted intercept and trend. This implies that the null hypothesis of no-cointegration can be rejected at the 1% level of significance and therefore, there is a cointegration relationship among the variables. The empirical results of the long-run model obtained by estimating the equation (3) are shown in Table 3 below. The results clearly show that even though there is a long-run relationship between the variables but that there is no long-run causal relation between the two variables. LGDP (-1) LGDP ( The results of the Error Correction Model (that represents short-run dynamics) is shown in Table  4 , whereby lag 4 is selected based on the SIC criterion. From the above results it is clear that even though the ECM coefficient is negative, it is not statistically significant. Hence, the short-run deviations are not significant. This implies the stability of a long-run relationship. Since no short-run coefficients are statistically significant (though the first three lags remittance growth is showing a negative relationship with GDP growth, but the estimated coefficients are not statistically significant), this implies that there is no short-run causality between the two variables. The residuals of the error correction model are not serially correlated. This is shown by Portmanteau Tests for Autocorrelations in Table 5 , which is a diagnostic check that increases the reliability of our estimation. 
V. Conclusion
Remittances are a very important factor for the economic development of developing countries. Bangladesh is a huge labor surplus country and is an important supplier of migrant workers to those countries which are suffering from labor shortages or can afford to hire cheap labor. A large number of Bangladeshi migrant workers are going to almost all countries of the world, especially to the oil-rich countries.
This paper attempted to find out the impact of remittances on economic growth in the Bangladeshi economy. The data was taken from the Bangladesh Bank and the time series econometric technique, especially the ARDL model was applied since the two variables are not of the same order of integration. The findings of this study show that in Bangladesh, there is a possibility of a long-run relationship between remittances and GDP, but that there is no predictive causal relationship, neither in the short-run nor in long-run.
